Comparison of biochemical parameters of benzamide riboside, a new inhibitor of IMP dehydrogenase, with tiazofurin and selenazofurin.
The biochemical and cytotoxic activities of the IMP dehydrogenase (IMPDH) inhibitors benzamide riboside, tiazofurin, and selenazofurin were compared. These three C-nucleosides exert their cytotoxicity by forming an analogue of NAD, wherein nicotinamide is replaced by the C-nucleoside base. The antiproliferative activities of these three agents were compared in a panel of 60 human cancer cell lines. To examine the relationship of benzamide riboside and selenazofurin to tiazofurin, COMPARE computer analysis was performed, and correlation coefficients of 0.761 and 0.815 were obtained for benzamide riboside and selenazofurin, respectively. The biochemical activities of these agents were examined in human myelogenous leukemia K562 cells. Incubation of K562 cells for 4 hr with 10 microM each of benzamide riboside, selenazofurin and tiazofurin resulted in a 49, 71, and 26% decrease in IMPDH activity with a concurrent increase in intracellular IMP pools. As a consequence of IMPDH inhibition, GTP and dGTP concentrations were curtailed. These studies demonstrated that selenazofurin was the most potent of the three agents. To compare the cellular synthesis of NAD analogues of these agents, K562 cells were incubated with 10 microM each of benzamide riboside, tiazofurin and selenazofurin after prelabeling the cells with [2,8-3H]adenosine. The results demonstrated that benzamide riboside produced 2- and 3-fold more of NAD analogue (BAD) than tiazofurin and selenazofurin did. To elucidate the effects of the three compounds on other NAD-utilizing enzymes, the inhibitory activities of purified benzamide adenine dinucleotide (BAD), thiazole-4-carboxamide adenine dinucleotide (TAD) and selenazole-4-carboxamide adenine dinucleotide (SAD) were studied in commercially available purified preparations of lactate dehydrogenase, glutamate dehydrogenase and malate dehydrogenase. TAD and SAD did not inhibit these three dehydrogenases. Although BAD did not influence lactate and glutamate dehydrogenases, it selectively inhibited 50% of malate dehydrogenase activity at a 3.2 microM concentration. These studies demonstrate similarities and differences in the biochemical actions of the three C-nucleosides, even though they share similar mechanisms of action.